Introduction {#Sec1}
============

Morocco and the rest of the world are experiencing a pandemic of a new coronavirus known as COVID-19 or SARS-CoV-2 (severe acute respiratory syndrome coronavirus 2) \[[@CR1]\]. On August 22, 2020, the spread of the virus in Morocco had caused more than 52,000 cases and 880 deaths.

Cancer patients are more susceptible to develop an infection than people without cancer because of their immunosuppression caused by the disease and treatments, such as chemotherapy and/or surgery. Therefore, these patients are at higher risk of infection with COVID-19 and a much higher risk of developing more serious forms \[[@CR1]\].

Given this epidemiological context, it is important to establish recommendations that may still offer these patients effective treatment while at the same time limit their exposure and infection with the virus.

In fact, a recent Turkish study of 200 patients who received surgery for gynecological cancers during the COVID-19 pandemic showed that gynecological cancer surgery can be performed safely when appropriate measures to protect patients and staff from the exposure to COVID-19 are taken preoperatively, intraoperatively, and postoperatively. Only 1% of cases developed symptoms of COVID-19 after surgery, and no member of the surgical team developed symptoms related to COVID-19 disease \[[@CR2]\].

Two precautions seem to be important for our patients \[[@CR3], [@CR4]\]:Limiting the consequences of very high-risk situations such as surgery and chemotherapy;Limiting exposure of patients to treatment stations.

To protect patients and healthcare staff form COVID-19 contamination, screening of COVID-19 infection in cancer patients should be recommended before initial management.

Screening should be based on clinical evaluation of symptoms suggestive on COVID-19 infection, systematic temperature taking at the entrance to cancer units, and, on PCR test, possibly coupled with a chest CT scan, depending on availability, in addition to blood tests to look for eosinopenia, lymphopenia, and an increase in inflammatory parameters.

Teleconsultation is an interesting monitoring tool that ensures continuity of care for cancer patients and thus reduces the unnecessary physical travel to care facilities, by selecting those who really need it.

In this paper, we sought to report useful recommendations to reduce the impact of this pandemic in patients with gynecologic cancers.

Recommendations to Reduce the Spread of the Virus in Hospitals {#Sec2}
==============================================================

To limit the spread of the COVID-19 virus, the Center for Disease Control (CDC) (<https://www.cdc.gov/coronavirus/2019-ncov>) recommends:Improving social distancing measures (both inside and outside hospitals)Constant using of a face mask outside the homeFrequent handwashingLimiting non-essential activitiesLimitation/eviction of visitors for at least 2 weeks before and 2 to 4 weeks after surgeryUsing teleconsultations for the follow-up and establishment of medical prescriptionsUsing virtual technologies

It is important to note that these measures may have a psychological impact on patients due to the absence of an accompanying person to supporting and helping them with decision-making \[[@CR5]\].

For the medical staff the CDC (<https://www.cdc.gov/coronavirus/2019-ncov>) recommends:Systematic wearing of a face mask at all times in the workMeticulous hand hygieneRespecting for an interpersonal distance (6 ft)Eye protection

Face masks can provide source control (protecting others from respiratory secretions from the mask wearer) and protection (protecting the wearer from secretions from others), but not all masks play both roles. For example, surgical masks provide source control with limited or no wearer protection, while N95 (or FFP2 mask) respirator masks provide source control and wearer protection. N95 respirators are also recommended for the care of COVID-19 positive/suspected patients \[[@CR5]\].

Pretherapeutic Screening for COVID-19 {#Sec3}
=====================================

Access to rapid and reliable tests to detect the presence of an active infection by the virus has been a major challenge during this pandemic due to the limited capacities of testing. The CDC (<https://www.cdc.gov/coronavirus/2019-ncov>) and many medical institutions rapidly developed PCR tests in nasopharyngeal or oropharyngeal swabs.

Clinical Screening for COVID-19 {#Sec4}
-------------------------------

Clinical screening is based on the evaluation of symptoms of a viral infection (fever, dry cough, tiredness, etc.), systematic temperature taking at the entrance to cancer units, and research of potential contact with high-risk individuals, including those in quarantine. All patients should undergo clinical screening by teleconsultation prior to visit, before the entrance to the cancer center, and immediately prior to surgery, etc. \[[@CR5]\].

COVID-19 PCR Testing {#Sec5}
--------------------

Diagnostic testing involves identifying specific genes for SARS-CoV-2 (core or envelope) by real-time RT-PCR, with most results expected within 12 to 48 h. Theoretically, RT-PCR assays for SARS-CoV-2 is very sensitive to detect the presence of viral RNA. However, the limit of detection differs for different respiratory tract sources. The performance of RT-PCR from nasopharyngeal secretions varies depending on the time since symptom onset or exposure to COVID-19 virus, the false-negative rate ranged from 20 to 100%. Routine preoperative COVID-19 testing is recommended due to the high prevalence of asymptomatic cases. A single negative test cannot exclude the wearing of N95 masks, when available, during AGP (aerosol-generating procedures). In surgical emergencies, surgery should be performed on the assumption that the patient is positive if test results are not available \[[@CR5]\].

Computed Tomography Scan {#Sec6}
------------------------

Preoperative screening by chest computed tomography (CT) may be relevant in patients at risk. Indeed, nearly 19% of COVID-19 pneumonia occurs in asymptomatic patients. In settings where RT-PCR testing is not available and in areas of high prevalence of COVID-19, chest CT may be the only option as a preoperative test. However, the CDC (<https://www.cdc.gov/coronavirus/2019-ncov>) and the American College of Radiology do not recommend performing chest CT as a test for COVID-19 but reserve it for diagnostic purposes in symptomatic patients \[[@CR5]\].

Precautions in Surgery Unit {#Sec7}
===========================

Triage and Surgical Prioritization in Gynecological Oncology {#Sec8}
------------------------------------------------------------

The American College of Surgeons (ACS) and other international societies have established recommendations to protect patients and medical staff from COVID-19 contamination and to preserve hospital resources. Patients with gynecological cancers often require surgery which is particularly disrupted during the COVID-19 pandemic. Consequently, accurate triage of urgent vs elective surgical cases is crucial in order to preserve the availability of medical resources to face a growing number of COVID-19-positive patients. In addition, hospitals are an important vector for the virus spread therefore guidelines should be strategic to ensure the safety of patients and staff \[[@CR2], [@CR5]\].

Most cancer-related interventions, including those for gynecologic cancers, are given a high priority level (semi-urgent) \[[@CR2], [@CR5]\].

The surgical prioritization is determined according to:Local resourcesPrevalence of COVID-19 diseaseAvailability of masksPatient's comorbidities and tumor characteristicsLength of stay in hospital and intensive care unitPatient's need for blood productsExpected impact of the surgery delays

The highest priority should be given to the surgical treatment of high-risk cancers, especially those candidates for minimally invasive surgery (such as robotic surgery) and short hospital stay, in addition to potentially curative procedures for early-stage cancers. In addition, women with advanced ovarian and uterine cancers, requiring cytoreductive interval surgery after neoadjuvant chemotherapy should be given priority when possible. However, in the restricted surgical areas of high COVID-19 prevalence, cytoreduction (primary/interval) should be postponed, and chemotherapy started (or continued up to 6 cycles) to prevent exposure of immunocompromised patients to the virus and to conserve hospital resources \[[@CR5]\].

According to the American Society for Colposcopy and Cervical Pathology (ASCCP), surgery for high-grade dysplasia may be delayed for up to 3 months and dysplasia of lower grade surgery can be delayed for 6 to 12 months. In contrast, patients with invasive disease should be treated within 1 month \[[@CR5]\].

Preoperative Precautionary Measures {#Sec9}
-----------------------------------

During surgery, the most dangerous time in a COVID-19-positive or unknown patient is endotracheal intubation and extubation considered as aerosol-generating procedures (AGP). AGPs are more likely to generate higher concentrations of infectious respiratory aerosols than coughing, sneezing, speaking, or breathing. Therefore, enhanced security measures are necessary \[[@CR5]\].

The following recommendations allow a fast and safe intubation/extubation process for all operating room staff \[[@CR5]\]:Only necessary personnel should be in the operating room during the intubation/extubation process. The rest of the surgical team should stay out of the room, and the time of re-entry depends on the type of mask they wear and the level of air renewal in the room. In a standard operating room, 99% of airborne pathogens are cleared from the room within 18 min, after which time staff can re-enter safely with surgical masks and eye protection. The surgeon and operating room staff may also wear an N95 respirator with goggles if they cannot leave the room (patient not masked).Rapid sequence intubation and video laryngoscopy reduce the risk of aerosolization and promote accuracy and increase the distance between the intubator and the patient.All surgeons should wear the usual cap, gowns, protective shoes, and double gloves. N95 masks and eye protection are recommended for AGP procedures; a surgical mask with eye protection can be used for non-AGP procedures.

The Role of Robotic Surgery {#Sec10}
---------------------------

Robotic surgery has major advantages over laparoscopic surgery. Robotic surgery can be performed safely with pressures low than 10 mmHg. This lower pressure requirement probably reduces the risk of transmission of viral particles to the medical staff. Another advantage is the reduced number of healthcare professionals in an operating room and the distance between team members. In conventional laparoscopic surgery, the surgical team traditionally includes the surgeon, an assistant, a technician, and a nurse. These members are very close to each other. With robotic surgery, the surgeon's console is separated from the robot, providing more space between team members. Additionally, robotic surgery may require fewer assistants, which means less overall exposure \[[@CR6]\].

Precautions in Brachytherapy Unit \[[@CR7]\] {#Sec11}
============================================

During the COVID-19 pandemic, precautions should be done in order to reduce the spread of the virus in brachytherapy unit:Management of cancer patients should be done in "COVID-19-negative" unitsEstablishment of circuit dedicated to patients suspected with COVID-19 infectionEstablishment of priority lists to reduce the number of patients and limit the risk of exposure with other patients and staffLimit the number of patients waiting in the waiting roomMonitor all patients at admission to brachytherapy unit, for symptoms suggestive of COVID-19 infection: fever, cough, or dyspnea, and take their temperatureProhibit access to accompanying persons to the service whenever possibleMandatory wearing of protective masks by patients and staffReducing the number of hospitalizations in the brachytherapy unit (one patient per room) to maintain a sufficient distance between patients

There are no major changes in brachytherapy procedures. Patients without COVID-19 symptoms, who have already started their intracavitary brachytherapy (ICBT), should complete their schedule without delay. Under normal conditions, all ICBT applications should be done using spinal anesthesia and ultrasound guidance, however, in the case of lack of anesthesiologist and their staff, consider pudendal nerve block or local anesthesia by paracervical block or by the use of medical hypnosis technique.

For patients with cervical cancers, to minimize the risk of contamination, prefer the schemes with a reduced number of fractions: 3 × 8 Gy or 4 × 7 Gy by using an HDR ICBT schedule of 7 Gy per fraction for 4 fractions in 2 insertions 1 week apart. For patients over 70 years of age or with significant comorbidities who have small tumors or responding well to external beam radiotherapy (EBRT), a more shortened schedule of 9 Gy per fraction in 2 fractions at 1 week apart may be considered.

In stage I, low-risk endometrial cancer, it is recommended to postpone brachytherapy up to 12 weeks. For patients with significant comorbidities, exposing them to the risk of severe complications of COVID-19 infection, it may be judicious to delay brachytherapy for 6 months. Patients, who should start vaginal vault brachytherapy (VVB), should consider the schedule of 7 Gy for 3 fractions, to limit the number of patient displacement. An interval spacing of 14 days between the fractions is also acceptable. However, for high-risk patients who received adjuvant external RT, omitting BVV may be reasonable.

For stage II endometrial cancers, adjuvant VVB is delivered exclusively (if invasion \<  50% of the myometrium, G1 and 2) or after EBRT (if invasion \> 50% of the myometrium, G3). In both cases, consider to postpone brachytherapy by 1 to 2 months. In the case of a COVID-19-positive patient, postpone treatment for at least 24 days \[[@CR7]\].

Multidisciplinary Management by Tumor Site {#Sec12}
==========================================

Cervical Cancer {#Sec13}
---------------

For low-grade cervical dysplasia, the diagnostic evaluation may be postponed for 6 to 12 months. However, in the case of high-grade dysplasia (CIN3 or CIS), the diagnostic evaluation should be done within 3 months \[[@CR4], [@CR5]\].

For patients with early-stage cervical cancer (FIGO IA, IB1, IB2, and IIa stages), if surgery is still allowed in the institution, consider standard treatment with surgery. However, when access to surgery is limited, the following procedures may be considered \[[@CR3]--[@CR6], [@CR8]\]:For limited disease, consider to postpone surgical treatment (trachelectomy or radical hysterectomy) for a period of 8 weeks or until the crisis resolves;For microscopic disease (stage IA) or low-risk disease (\< 2 cm, low-risk histology excluding adenocarcinoma and small cell carcinoma), consider conization or a simple trachelectomy + sentinel node mapping (if available) or pelvic lymphadenectomy;For large tumor \> 2 cm (stage IB2 or IIa), surgical staging is more accurate than clinical and radiological staging and should be discussed on a case by case basis. The primary treatment is either surgery or radiotherapy/brachytherapy. Radical hysterectomy with bilateral pelvic lymph node dissection ± para-aortic lymph node dissection is the preferred surgical option. Radiotherapy/brachytherapy should be considered in the case of limited access to surgery or for patients who are not eligible for hysterectomy \[[@CR9]\].

For locally advanced stages of the disease (FIGO stages IB3, IB2-IVA), concurrent chemoradiotherapy followed by brachytherapy is recommended and should be started on time without delay \[[@CR7], [@CR8]\]. Consider hypo-fractionated radiotherapy to reduce the frequency of patient exposure to treatment stations \[[@CR4]\].

Patient with metastatic cervical cancer should be considered for first-line chemotherapy based on paclitaxel-carboplatin ± bevacizumab (prefer carboplatin to cisplatin) \[[@CR10]\]. However, second-line treatment has a low benefit and limited priority.

Endometrial Cancer {#Sec14}
------------------

For early-stage disease (IA and IB), surgery is the primary treatment \[[@CR11], [@CR12]\]. Minimally invasive laparoscopic surgery/robotic surgery results in lower perioperative complication and should be the preferred option if available \[[@CR6][@CR11]\]. Useful preoperative prognostic factors to guide treatment strategy are age, lympho-vascular invasion, tumor size, depth of uterine invasion, and lymph node involvement \[[@CR11]\]. For low-risk cancers (stage IA, grade 1 and 2), consider total hysterectomy and bilateral salpingo-oophorectomy (TH/BSO) with sentinel lymph node procedure (if available) or lymph node dissection. For intermediate risks (IB, grade 1 and 2), radical surgery plus vaginal brachytherapy is the preferred strategy \[[@CR4], [@CR7], [@CR11]\]. For elderly women and for patients with comorbidities, initial systemic therapy with hormone therapy (for estrogen and progesterone receptor positive), and postpone surgery until the crisis resolves \[[@CR4], [@CR11]\]. For high-risk cancers (IB grade 3 or high-risk histology type 2), the recommended surgical procedure includes TH/BSO with surgical staging and lymph node dissection in a single-incision surgery \[[@CR11]\]. Adjuvant treatment with radiotherapy without brachytherapy is recommended and should be started within 3 months \[[@CR7], [@CR13], [@CR14]\]. Systemic adjuvant therapy using carboplatin AUC5 plus paclitaxel 175 mg/m^2^ for 4 cycles is to be considered in high-risk disease. Consider granulocyte colony-stimulating factors (GCSF) to limit the risk of febrile neutropenia. In stage II endometrial cancer, proceed with radical surgery and consider adjuvant therapy for patients with high-risk factors (same as stage I). For locally advanced stages (III and IVA), surgical treatment is the treatment of choice \[[@CR3], [@CR4], [@CR11]\]. Adjuvant treatment with radiotherapy ± vaginal brachytherapy is recommended. In the adjuvant setting, chemotherapy with carboplatin plus paclitaxel (plus GCSF) is the preferred regimen for 6 cycles \[[@CR15], [@CR16]\]. For patients who are not suited for surgery, radiotherapy/brachytherapy is an effective treatment and may be considered with or without chemotherapy \[[@CR17]\]. For metastatic disease (FIGO IVB stage), chemotherapy based on carboplatin/paclitaxel plus GCSF is recommended. Elderly patients or pauci-symptomatic patients with low-grade histology favor mono-chemotherapy (paclitaxel, doxorubicin, carboplatin) or hormone therapy (for hormone receptor-positive cancers) \[[@CR3], [@CR4]\].

Ovarian Cancer {#Sec15}
--------------

Early-stage ovarian cancer proceeds with oophorectomy on the suspect mass; then, the decision to complete surgical staging is based on final histological analysis \[[@CR3], [@CR4]\]. Consider adjuvant chemotherapy with carboplatin-paclitaxel (4 cycles) for patients with high-grade serous and endometrial ovarian carcinoma. For early-stage non-serous, non-endometrioid, or low-grade histological cancers, the benefit of chemotherapy is controversial and surveillance is the preferred option. For stages IC and II (with high-risk factors), consider adjuvant chemotherapy with paclitaxel-carboplatin plus GCSF for 4 cycles \[[@CR18]\]. For patients with advanced stage (stages III/IV) high-grade epithelial (serous or endometrioid) ovarian cancer, the standard treatment is based on primary debulking surgery and adjuvant chemotherapy (protocol based on the result of the surgery). However, during the COVID-19 pandemic, neoadjuvant chemotherapy (NAC) strategy is the preferred option even in patients who are candidates for primary surgery because of the occupancy of intensive care unit beds by COVID-19 patients \[[@CR5]\]. In addition, randomized trials have reported a significant reduction in operative time and complications in favor of NAC. Carboplatin AUC 5/paclitaxel 175 mg/m^2^ every 3 weeks for 6 cycles is the recommended regimen, following neoadjuvant treatment, consideration of maximum debulking surgery with total hysterectomy (TH), bilateral salpingo-oophorectomy (BSO), omentectomy, and complete resection of all visible disease. In the case of R0 surgery first, adjuvant treatment based on carboplatin/paclitaxel for 6 cycles is recommended without maintenance chemotherapy \[[@CR18], [@CR19]\]. For patients with high-risk factors (R1 and R2 resection, and stage IV disease), maintenance treatment with bevacizumab is recommended \[[@CR20]\]. For patients with a germ line or somatic BRCA1/2 mutation, maintenance therapy with PARP inhibitor is the preferred option (if available) \[[@CR4]\]. For patients receiving neoadjuvant chemotherapy, consideration of extending treatment for six cycles until the crisis resolves and postpone surgery at a later date, due to the unavailability of ICU beds \[[@CR3]--[@CR5][@CR21]\]. For patients not eligible for surgery, chemotherapy with carboplatin/paclitaxel and bevacizumab for 6 cycles followed by maintenance bevacizumab is recommended. For patients with BRCA mutation, consider the early start of maintenance therapy with PARP inhibitors after 4 cycles of chemotherapy \[[@CR18], [@CR19]\]. After disease progression, chemotherapy may be indicated for symptomatic patients \[[@CR3], [@CR4]\].

Vulvar Cancer {#Sec16}
-------------

For early-stage vulvar cancer (T1 or T2), primary surgery is the treatment of choice \[[@CR21]\]. Inguino-femoral lymph node dissection is recommended for T1 or T2 stages with a depth of invasion \> 1 mm. Consider adjuvant radiotherapy for high-risk disease with adverse prognostic factors in the pathology report (lymph node involvement, positive vascular emboli, marginal \< 8 mm or positive tumor margins, tumor size \> 4 cm, and or depth of invasion) \[[@CR22]\]. When surgical management would require very heavy surgery, consider concurrent chemoradiotherapy. For elderly women with early-stage disease, postpone treatment by 4--8 weeks. For locally advanced vulvar cancer (T2--T3), standard treatment is based on concurrent chemoradiotherapy with cisplatin or 5-FU/cisplatin\[[@CR21]\]. For metastatic disease, consider radiotherapy for symptoms palliation and local control \[[@CR22]\]. Chemotherapy and supportive care are two alternatives in the context of the COVID-19 pandemic \[[@CR3]\].

Vaginal Cancer {#Sec17}
--------------

For early-stage I squamous cell carcinoma of the vagina, if \<  5 mm of invasion, exclusive brachytherapy is the treatment of choice. In patients with significant comorbidities (old age, chronic respiratory pathology or cardiac, immunosuppression \...), consider to postpone brachytherapy by 1 to 2 months. If invasion \> 5 mm, consider radiotherapy followed by brachytherapy.

For patients with stage I vaginal adenocarcinoma, consider radical vaginectomy and hysterectomy with lymph node dissection. Adjuvant RT should be considered in the case of close or positive surgical margins\[[@CR23]\].

For patients with advanced stage vagina cancer (II, III, and Iva), radio-chemotherapy and brachytherapy are the treatment of choice \[[@CR3]\]. For stage IVb vaginal cancer, palliative chemotherapy based on 5fluorouracil-carboplatin is the preferred option \[[@CR7], [@CR23]\].

Management of COVID-19-Positive Patients {#Sec18}
========================================

Recognizing that the morbidity and mortality from postoperative COVID-19 pneumonia is significant, surgery should be delayed in COVID-19-positive patients until they are asymptomatic for more than 3 weeks; some teams recommend a negative control test by RT-PCR\[[@CR1], [@CR5]\].

The largest series (*n* = 121) analyzing patients with gynecological cancer and COVID-19 infection is that of the New York City, an area highly exposed to the coronavirus. Overall mortality among patients infected with COVID-19 and having gynecologic cancer was 14%, while mortality among hospitalized patients was 25.8%. These results show that the mortality rate among patients hospitalized in this series is lower compared with the rate reported in the general population of the New York region which is 34.3%. This suggests that patients with gynecologic cancer and COVID-19 infection do not have a higher risk of COVID-19-related mortality compared with the general population \[[@CR24]\].

A dedicated circuit should be implemented for COVID-19-positive patients whose management cannot be postponed. During urgent surgery for COVID-19-positive patients, patient and staff safety must be the priority. Each center should consider assigning a dedicated team of surgeons to provide surgical care for COVID-19 patients. Professional at high risk of developing severe forms of COVID-19 should avoid participating in the surgical care of COVID-19-positive patients. According to the CDC (<https://www.cdc.gov/coronavirus/2019-ncov>), these persons are those aged \> 65 or those with chronic lung disease, moderate/severe asthma, severe heart disease, immunosuppressive disease or therapy, cancer, etc. It is also desirable to limit the exposure of pregnant women to COVID-19 patients\[[@CR1], [@CR5]\].

Follow-up {#Sec19}
=========

For patients who traveled for long distances for their management, consider treatment and follow-up with local oncologists, to avoid travel and to decrease the risk of exposure and infection.Use telecommunications for toxicity evaluation and follow-up.Postpone follow-up visits for three months.Follow-up of endometrial and/or cervical cancers using alternate clinical examination and teleconsultation.

Summary of Recommendations by Priority {#Sec20}
======================================

Recommendations for Chemotherapy {#Sec21}
--------------------------------

Very high priority: curative chemotherapy with high benefit (\> 50%):Chemotherapy for trophoblastic and germ cell tumors.Concurrent chemoradiation in cervical, vaginal, and vulvar cancers.

High priority: curative treatment with intermediate benefit (15 to 50%) compared with local treatment alone:Chemotherapy in high-grade epithelial ovarian cancer.

Medium priority: curative treatment with low benefit (10--15%):High-grade ovarian cancer during the first platinum-sensitive relapse.High-grade advanced endometrial cancer.

Low priority: palliative treatment with high benefit:Palliative chemotherapy in the treatment of metastatic cervical, vaginal, vulvar, and endometrial.

Very low priority: palliative treatment with low benefitChemotherapy in platinum-resistant ovarian cancer.

Recommendations for Radiotherapy {#Sec22}
--------------------------------

General recommendations:Access to surgery may be limited in some institutions; therefore, curative radiotherapy may be recommended in certain cases of localized cancers (cervical, vulvar, and vaginal cancers).Prioritize access to chemotherapy for concurrent chemoradiation.Check the availability of anesthesia specialists for brachytherapy.Favor hypo-fractionated radiotherapy if possible.

Priority levels of radiotherapy:High priority: cancers treated with chemoradiotherapy and brachytherapy, palliative radiotherapy for emergencies:Radical radiotherapy plus brachytherapy for cervical cancer.Radiotherapy for vulvar and vaginal cancers.Palliative radiotherapy in the case of spinal cord compression,Hemostatic radiotherapy.Medium priority: postoperative radiotherapy:Adjuvant radiation therapy for residual disease, positive margins, or lymph node involvement in cervical, vaginal, vulvar, and endometrial cancers.Low priority:

Palliative radiotherapy for symptom control: palliative radiotherapy for metastases and symptomatic pelvic masses.
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